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Abstract 
Socially responsible investing (SRI) has been a common practice since the late 
1980s. At the beginning, academics, practitioners and the public have asked if the ESG 
integration process hurt investment returns. The answer to this question depends on the 
future growth of ESG screening process and rating data. If research shows that there is no 
significant difference in returns between a portfolio without ESG constraint and a portfolio 
with ESG constraint, SRI will be appealing to investors who allow peace of mind knowing 
that they are invested in socially responsible companies. If it is shown that ESG portfolios 
produce superior returns, SRI will become mainstream and traditional investors will begin 
integrating ESG factor. Our research paper suggests that ESG investors are not efficient or 
rational investors based on the modern portfolio theory, and there is no evidence 
confirming that the benefit of ESG integration outweighs the loss of portfolio efficiency.  
Keywords:  ESG factors; socially responsible investing; sustainable growth; modern 
portfolio theory; efficient frontier; optimal portfolios.  
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1. Introduction 
Socially responsible investment (SRI) is an approach to investing that takes 
environmental, social and corporate governance (ESG) factors into consideration when 
making investment decisions, with a purpose of managing risk and generating sustainable, 
long-term growth (Principles for Responsible Investment 2016). According to Global 
Sustainable Investment Review (2014), there is approximately US$21.4 trillion invested 
SRI managed funds, growing at 61% over a two-year period. This rapid growth is 
contributed by investors who actively and increasingly integrate ESG factors into their 
investment theses. In addition, McCaskill (2015) finds that more than 66% of global 
consumers, mostly dominated by Generation Y and the Millennials, are willing to pay a 
premium for sustainable goods, up from 55% in 2014. This has led to tremendous growing 
opportunities for companies, which have already developed a high level of trust among 
consumers, to introduce sustainable products that will drive revenue growth and stock 
price performance. However, this begs a question of whether ESG investors, who 
incorporate ESG factors into their investment decisions, can earn higher returns than 
traditional investors, who do not consider ESG factors, can. 
Traditional investors argue that the implementation of ESG factors must lead to lower 
returns because they will have a smaller investment universe. The logic of this argument 
relies on the modern portfolio theory that was pioneered by Harry Markowitz, an American 
economist who received the 1989 John von Neumann Theory Prize and the 1990 Nobel 
Memorial Prize in Economic Sciences. Simply put, a portfolio built from an investment 
universe of 500 securities is more efficient, with higher expected return and lower 
expected standard deviation, than a portfolio built from an investment universe of 100 
securities. Although ESG investors admit that the ESG integration process reduces 
investment opportunities, they suggest that the benefit from such integration is greater 
than the loss of portfolio efficiency. ESG investors believe that ESG constraint helps 
eliminate companies expected to perform poorly in the future from their investment 
universe. 
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Our research paper will take into account the modern portfolio theory and ESG 
disclosure score to examine the above argument and to answer the following questions:  
1) Are ESG investors considered efficient investors? In our project, efficient investors are 
rational investors who will choose a portfolio with lower risk, given the same level of 
return, or pick a portfolio with higher return, given the same level of risk. We also use 
standard deviation as a measure of risk.  
2) Can ESG investors earn higher returns than traditional investors can, in both short-
term and long-term investment horizons? If the claim that ESG portfolios generate 
sustainable, long-term profit were true, we would expect ESG investors to maintain a 
lower level of risk than traditional investors would.   
3) Are investors with high risk preference and growth investing strategy greatly 
penalized for integrating ESG factors into their investment decisions?  
The structure of our project is as follows. Section 2 discusses the results of prior 
research papers regarding the performance of SRI mutual funds in comparison to the 
performance of traditional funds. Section 3 introduces our approach to create ESG 
portfolios from the S&P 500 and measure the impact of ESG constraint on the investor’s 
efficient frontier. In section 4, our result is analysed and interpreted. Finally, section 5 will 
conclude our project by summarising important findings.   
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2. Literature Review 
Areal et al. (2010) conduct a research on 38 SRI funds in the United States in 
comparison to the Vice fund and the S&P 500 as the benchmarks from October 1993 to 
September 2009. They find that SRI funds perform better than the benchmarks during a 
crisis but there is evidence of both higher and lower returns. Furthermore, Derwall and 
Koedijk (2009) analyse the performance of 15 SRI mutual bond funds and their 
conventional counterparts in the United States from 1987 to 2003. They find that SRI 
mutual bond funds deliver higher returns although the results are statistically insignificant. 
They also find that the costs associated with SRI funds do not necessary lead to 
underperformance. However, Gil-Bazo et al. (2008) conclude that SRI mutual funds deliver 
higher risk-adjusted performance before and after adjusting for fees, based on their 
analysis of 86 SRI mutual funds and 1,761 conventional funds from 1997 to 2005.  
Magnier et al. (2008) find that there are no significant differences in performance 
between 171 SRI mutual funds and non-SRI indices and mutual funds in Europe, North 
America, Australia and Asia from October 2006 to October 2008. Both Schroeder (2003) 
and Bauer et al. (2006) arrive at the same conclusion of no significant differences in 
performance in the United States, Germany, Switzerland and Canada.  
As Hamilton et al. (1993), Barnett and Salomon (2006) and Kreander et al. (2005) 
compare the financial performance of SRI mutual funds with that of the conventional 
mutual funds, we believe that such approach does not truly reflect the contribution of ESG 
factors to the overall performance. At first, it is difficult to identify the performance 
attribution that comes from the skills of the fund managers and the benefits of 
implementing SRI strategies. Furthermore, there is no universal agreement on selecting 
securities based on ESG factors among fund managers. For example, a public company 
classified as socially responsible by one manager is not necessary identified as socially 
responsible by another. 
Our approach, using ESG disclosure score and equally weighted portfolios, is a 
reasonable method to study the impact of ESG factors on portfolio performance for the two 
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reasons. Firstly, ESG score is a global measurement that ensures consistency in evaluating 
companies across all industries. Secondly, the equally weighted portfolio method makes 
sure that we begin with a conservative approach and excludes extreme solutions given by 
the optimization function. 
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3. Methodology 
Derwall et al. (2005), Yamashita et al. (1999) and Cohen et al. (1997) define socially 
responsible companies based on environmental factors only. However, ESG investors are 
much more sophisticated and they require a more comprehensive approach on SRI. Hemley 
et al. (2005) classify tobacco, alcohol, gambling, nuclear energy, chemicals, non-renewable 
energy, biotech, munitions and defense, and pornography as antisocially conscious 
industries. This method is call the negative screening process, in which investors exclude 
companies that are operating in controversial business areas. The positive screening 
process, which does not exclude all companies belonging in controversial business 
segments, is another approach that investors use to rank companies based on a set of 
category and select highest ratings. Sustainalytics (2016) and Principles for Responsible 
Investment (2016) identify three main factors such as environmental, social and corporate 
governance, and several sub-factors for consideration of SRI. 
By implementing multiple screening processes, Guerard (1997) finds that 
performance of socially screened portfolios does not differ from that of unscreened 
portfolios. Diltz (1995) concludes that although environmental and military screens lead to 
a significantly positive performance, other screens do not have significant impact on 
performance.  
Our approach to study the impact of ESG factors on portfolio performance relies on 
ESG disclosure score and the equally weighted portfolio approach to form ESG score 
ranking groups. We also use the modern portfolio theory to measure the impact of ESG 
factor on the investor’s efficient frontier. Section 3.4 will elaborate our methodology.  
3.1 ESG Disclosure Score 
Statman (2000), Geczy et al. (2005) and Schroder (2007) conduct studies on the 
performance of SRI mutual funds and equity indices, and compare them with the 
performance of traditional mutual funds and market equity indices. However, they use 
different SRI rating data to arrive at the conclusion. The majority of research papers 
analysing SRI equity indices use the FTSE4Good indices, the Dow Jones Sustainability 
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indices and the Dominion Social Index. With mutual funds, ESG screening criteria are 
different from one manager to another. These different approaches create inconsistent 
security selection processes that will result in inconsistent performance over time. 
To solve the above issue and utilize a global ESG rating system, we select ESG 
disclosure score, an ESG score based on the extent of a company’s ESG disclosure 
developed by Bloomberg and Sustainalytics, as our ESG rating data. The score ranges from 
0.1, which is for companies that disclose minimum amount of ESG data with lowest quality, 
to 100, which is for those that disclose every data point with highest quality. Companies 
with no ESG disclosure automatically receive a score of zero. The score is also tailored to 
different industries. For example, environmental factor has a greater contribution to the 
overall ESG score than other factors for the energy and mining sectors to reflect issues with 
pollution and greenhouse gas emission. On the other hand, corporate governance factor has 
a greater contribution to the overall ESG score than other factors for the financial sector to 
reflect concerns over director compensation and board independence and diversity. In this 
way, each company is evaluated in terms of the data that is relevant to its industries. 
Bloomberg has provided ESG score for companies in Americas, Europe and Asia-Pacific 
regions since 2005.  
In our project, we select ESG score of all listed and delisted companies in the S&P 500 
Index over a ten-year period, from the end of 2005 to the end of 2015. This will ensure that 
our database is free from survivorship bias. For every year, we separate securities into 10 
ESG score ranking groups. We record the risk and return for each group, using the equally 
weighted portfolio approach. Then, we compute the average portfolio risk and return, over 
the 10-year period, for each group and use them to plot efficient frontiers. A more detailed 
explanation of the formation of ESG score ranking groups and the investor’s efficient 
frontier is provided in Section in 3.4.  
3.2 Modern Portfolio Theory and Efficient Frontier 
Markowitz (1952) emphasizes that risk is an inherent part of higher reward. Risk-
adverse investors construct portfolios to maximize expected return based on a given level 
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of market risk or to minimize expected risk based on a given level of market return through 
the benefits of diversification. In addition, Bailey and de Prado (2012) and Merton (2009) 
define the efficient frontier as a set of optimal portfolios that aim to balance securities with 
the greatest potential returns with an acceptable degree of risk and securities with the 
lowest degree of risk for a given level of potential return. Portfolios that lie below or cluster 
to the right of the efficient frontier are considered sub-optimal. By using the modern 
portfolio theory, we assume that returns of securities are normally distributed.  
3.3 Empirical Implementation  
In order to analyse the effect that ESG factors have on portfolio performance, we form 
optimal portfolios based on 10 ESG score ranking groups to plot efficient frontiers 
generated when we have no ESG constraint and when we increase ESG constraint. 
Furthermore, to ensure that our result is not time-sensitive, we conduct our analysis over 
the short-term horizon (2 years, 2013 - 2015), the mid-term horizon (6 years, 2009 – 
2015) and the long-term horizon (10 years, 2005 – 2015).  
3.3.1 ESG Score Ranking Group Formation 
We collect annual ESG scores of all listed and delisted securities in the S&P 500, from 
2005 to 2015, and separate these securities into 10 ESG score ranking groups. For example, 
the first ESG score ranking group contains securities with ESG score from 0 to 10 (or Group 
1). The second ESG score ranking group contains securities with ESG score from 11 to 20 
(or Group 2). Similarly, the tenth ESG score ranking group contains securities with ESG 
score from 91 to 100 (or Group 10). When we finish separating securities into ESG score 
ranking groups, we apply the equally weighted approach, in which we equally invest in all 
securities in each group, and calculate the return. For example, we invest equally in all 
securities that form Group 1, in all securities that form Group 2 and so on. Because 
Bloomberg can upgrade or downgrade ESG score of a security, we recreate each ESG score 
ranking group and recalculate its return every year. This process ensures that the returns 
that we calculated truly reflect the performance of each ESG score ranking group.   
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After the returns of 10 ESG score ranking groups over the 10-year period are 
obtained, we calculate the average return and risk for each group. These risks and returns 
are used to form 15 optimal portfolios of the investor’s efficient frontier, with and without 
ESG constraint.  
3.3.2 Efficient Frontier Formation 
With the returns and risks calculated for 10 ESG score ranking groups, we use our 
optimization function form 15 optimal portfolios that form the investor’s efficient frontiers. 
At first, we set a no-ESG-constraint condition and let the optimization function choose all 
possible combinations of ESG score ranking groups to form optimal portfolios. This means 
that without ESG constraint, the optimization function considers all ESG score ranking 
groups to create 15 optimal portfolios. Then, the efficient frontier with no ESG constraint is 
drawn based on the recommended optimal portfolios. 
After we plot the efficient frontier with no ESG constraint, we let the optimization 
function pick all possible combinations of ESG score ranking groups that must have the 
score of above 10 to form optimal portfolios. This means that Group 1 (the ESG score 
ranking group that contains securities with ESG score from 0 to 10) is not included in the 
selection process to form 15 optimal portfolios. Then, the efficient frontier with ESG 
constraint of above 10 is plotted based on the recommended optimal portfolios. Next, we 
let the optimization function pick all possible combinations of ESG score ranking groups 
that must have the score of above 10 to form optimal portfolios. This means that Group 1 
and Group 2 (the ESG score ranking group that contains securities with ESG score from 11 
to 20) is not included in the selection process to form 15 optimal portfolios. Then, the 
efficient frontier with ESG constraint of above 20 is plotted based on the recommended 
optimal portfolios. We repeat the process to form constrained optimal portfolios by 
increasing our ESG constraint until we reach the ESG constraint of above 80. We do not 
include optimal portfolios of ESG constraint of above 90 as this condition only generates 
one optimal portfolio.  
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4. Result 
Table 1 summarises the risks and returns of all optimal portfolios that form the 
efficient frontiers with different ESG constraints over the 10-year period. Compared to the 
long-term average return of 5% to 10% of the S&P 500, our optimal portfolios generated by 
the optimization function deliver reasonable results, with returns range from 7.82% to 
10.22%.  
We see that portfolios without ESG constraint deliver the highest return at each data 
point. For example, the first optimal portfolio without ESG constraint gives investors an 
annualized return of 8.42%, when the first optimal portfolios with ESG constraint of above 
10 and above 80 deliver annualized returns of 8.40% and 7.82% respectively. Similarly, the 
last optimal portfolio without ESG constraint gives investors an annualized return of 
10.22%, when similar portfolios with ESG constraint of above 10 and above 80 deliver 
annualized returns of 9.34% and 8.78 % respectively. Although such differences are small 
in value, they become significant over the 10-year period, assuming that the return remains 
consistent. From 2005 to 2015, an investor who has ESG constraint of above 10 give up 
between 0.2% and 8.8% of total return relative to investors with no ESG constraint, 
depending on the level of risk. Similarly, investors with ESG constraint of above 80 give up 
between 6% and 14% of total return over the 10-year period. 
Our analysis suggests that even with a long-term investment horizon, ESG investors 
cannot outperform traditional investors. In addition, we can say that the benefits of ESG 
integration do not outweigh the loss of portfolio efficiency. 
Furthermore, we notice that portfolios without ESG constraint deliver the lowest risk 
at each data point. For instance, with the first optimal portfolio, investors without ESG 
constraint can earn an annualized return of 8.42% by taking in an annualized standard 
deviation of 14.45%. With the similar portfolio, investors with ESG constraint of above 10 
can earn an annualized return of 8.40% by taking in an annualized standard deviation of 
14.46%, and investors with ESG constraint of above 80 can only earn an annualized return 
of 7.82% but taking in an annualized standard deviation of 14.49%. Additionally, to earn an 
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Table 1: Optimal portfolios based on the S&P 500 Index with different ESG constraints for the 10-year period (2005 - 2015) 
Note:  Risks and returns are measured in percentage.  
Portfolios with ESG constraint greater than 30 and greater than 40 deliver identical results.  
Portfolios with ESG constraint greater than 60 and greater than 70 deliver identical results.  
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
14.45 8.42 14.46 8.40 14.48 8.39 14.48 8.38 14.48 8.38 14.48 8.32 14.48 8.11 14.48 8.11 14.49 7.82 
14.50 8.51 14.49 8.45 14.50 8.41 14.49 8.40 14.49 8.40 14.50 8.36 14.51 8.15 14.51 8.15 14.51 7.90 
14.54 8.60 14.55 8.53 14.57 8.49 14.56 8.48 14.56 8.48 14.57 8.46 14.58 8.24 14.58 8.24 14.59 8.05 
14.59 8.69 14.61 8.60 14.62 8.55 14.62 8.54 14.62 8.54 14.62 8.52 14.63 8.29 14.63 8.29 14.64 8.11 
14.64 8.78 14.66 8.65 14.69 8.61 14.68 8.60 14.68 8.60 14.68 8.58 14.69 8.34 14.69 8.34 14.70 8.18 
14.69 8.87 14.74 8.72 14.76 8.67 14.75 8.66 14.75 8.66 14.76 8.66 14.78 8.42 14.78 8.42 14.80 8.26 
14.80 9.05 14.85 8.82 14.86 8.75 14.85 8.74 14.85 8.74 14.86 8.74 14.88 8.49 14.88 8.49 14.88 8.32 
14.91 9.23 14.91 8.87 14.94 8.81 14.93 8.80 14.93 8.80 14.94 8.80 14.96 8.54 14.96 8.54 14.97 8.39 
14.97 9.32 14.97 8.92 15.00 8.85 15.00 8.84 14.99 8.84 15.00 8.84 15.02 8.58 15.02 8.58 15.07 8.45 
15.15 9.59 15.19 9.07 15.22 8.99 15.22 8.98 15.22 8.98 15.22 8.98 15.24 8.71 15.24 8.71 15.26 8.55 
15.29 9.77 15.31 9.14 15.32 9.05 15.32 9.04 15.32 9.04 15.32 9.04 15.35 8.76 15.35 8.76 15.38 8.62 
15.35 9.86 15.39 9.19 15.43 9.11 15.43 9.10 15.43 9.10 15.43 9.10 15.46 8.81 15.46 8.81 15.47 8.66 
15.42 9.95 15.48 9.24 15.51 9.15 15.51 9.14 15.51 9.14 15.51 9.14 15.53 8.85 15.53 8.85 15.56 8.70 
15.57 10.13 15.61 9.31 15.63 9.20 15.63 9.20 15.63 9.20 15.63 9.20 15.65 8.90 15.65 8.90 15.65 8.74 
15.64 10.22 15.66 9.34 15.67 9.22 15.67 9.22 15.67 9.22 15.67 9.22 15.69 8.92 15.69 8.92 15.75 8.78 
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Figure 1: Efficient frontiers with difference ESG constraints for the 10-year period (2005 - 2015) 
 
 
Figure 2: Loss of return relative to portfolio without ESG constraint for the 10-year period (2005 - 2015) 
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annualized return of 9.34%, investors without ESG constraint take in an annualized 
standard deviation of 15.66%. Similarly, to earn an annualized return of 8.78%, 
investors without ESG constraint take in an annualized standard deviation of 
14.69%. However, investors with ESG constraint of above 10 take in an annualized 
standard deviation of 14.91%, and investors with ESG constraint of above 80 take in 
an annualized standard deviation of 15.75%. This finding suggests that there is a 
higher level of risk associated with ESG investors than with traditional investors. 
This is consistent with Dibartolomeo and Kurtz (2011), who find that the KLD 400 
Index, a social index developed by Morgan Stanley, has higher beta, bets on higher 
valuation, and an overweight position in the Information Technology sector (growth 
stocks) from January 1992 to June 2010.  
Figure 1 displays the efficient frontiers based on our results. The frontier with 
no ESG constraint is the most efficient frontier, which means that for each level of 
risk, the portfolio with highest possible annualized return appears on this frontier. 
We also use Figure 2 to show the loss of annualized return of portfolios with ESG 
constraint when compared with portfolios without ESG constraint for a given level 
of risk. As we increase our ESG constraint, the level of return gradually decreases 
and the level of risk modestly rises. This observation leads to an important 
conclusion that ESG investors are not efficient investors.  
In addition, we also find that investors with high risk preference are greatly 
penalized for incorporating ESG factors into their investment decision. For example, 
with an annualized standard deviation of 15.64%, investors with ESG constraint of 
above 50 give up a total return of 10.2% relative to investors with no ESG 
constraint. Similarly, investors with ESG constraint of above 60 and above 80 give 
up a total return of 13.2% and 14.8% respectively.  
4.1 Various Time Periods 
We also perform the same analysis for the 6-year period (mid-term 
investment horizon) and the 2-year period (short-term investment horizon).   
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For the 6-year period, the results are similar to that of the 10-year period. 
Portfolios without ESG constraint deliver highest return and lowest risk at each data 
point (Appendix 1.1). For example, the first optimal portfolio without ESG constraint 
gives investors an annualized return of 15.59%, when the first portfolios with ESG 
constraint of above 10 and above 80 deliver annualized returns of 15.54% and 
14.37% respectively. Similarly, the last optimal portfolio without ESG constraint 
gives investors an annualized return of 17.65%, when similar portfolios with ESG 
constraint of above 10 and above 80 deliver annualized returns of 17.59% and 
16.21% respectively. From 2009 to 2015, an investor who has ESG constraint of 
above 10 will give up between 0.5% and 0.6% of total return relative to investors 
with no ESG constraint, depending on the level of risk. Similarly, investors with ESG 
constraint of above 80 will give up between 12.2% and 14.4% of total return over 
the 10-year period. However, we notice that the difference in return between 
portfolios with the lowest level of risk and portfolios with the highest level of risk 
for the 6-year period is smaller than that of the 10-year period. In addition, 
performance of portfolios with ESG constraint of above 10 and 20 is almost identical 
to that of portfolios without ESG constraint, suggesting that ESG integration has 
minimal impact on portfolio performance when the level of constraint is low for the 
mid-term investment horizon. When we increase the ESG constraint, however, 
performance begins to diverge significantly.  
For the 2-year period, the results we find are similar to that of the 10-year and 
6-year period. Portfolios without ESG constraint deliver the highest return and 
lowest risk at each data point (Appendix 2.1). For example, the first optimal 
portfolio without ESG constraint gives investors an annualized return of 13.99%, 
when the first portfolios with ESG constraint of above 20 and above 80 deliver 
annualized return of 13.93% and 12.36% respectively. From 2013 to 2015, an 
investor who has ESG constraint of above 20 will give up between 0.6% and 0.8% of 
total return relative to investors with no ESG constraint, depending on the level of 
risk. Investors with ESG constraint of above 80 will give up between 12.2% and 13% 
of total return over the 2-year period. 
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Overall, we find that ESG integration leads to insignificant differences in return 
for investors with short-term investment horizon. However, performance begins to 
diverge significantly with longer investment horizon. Furthermore, such small 
differences in performance can only be maintained for investors with low ESG 
constraint. As the ESG constraint rises, performance starts to deviate significantly 
for all testing periods. 
4.2 Smaller Investment Universe 
Initially, we were concerned that by reducing the number of securities in our 
investment universe, we would automatically generate inferior frontiers. Therefore, 
we pick smaller investment universe, such as the S&P 100 Index and the NASDAQ 
100 Index, and perform the same analysis to validate our conclusion. We expect to 
have similar observations from smaller investment universe as with the case of the 
S&P 500. This will prove that the drop in the efficient frontiers is due specifically to 
ESG constraint and not due to the fewer number of companies available in our 
investment universe.  
4.2.1 S&P 100 Index 
Table 2 summarises the risks and returns of optimal portfolios with different 
ESG constraints based on the S&P 100 over the 10-year period. We see that 
portfolios without ESG constraint deliver highest return at each data point. For 
example, the first optimal portfolio without ESG constraint gives investors an 
annualized return of 11.22%, when the first portfolios with ESG constraint of above 
10 and above 80 deliver annualized returns of 10.46% and 9.94% respectively. 
Similarly, the last optimal portfolio without ESG constraint gives investors an 
annualized return of 14.70%, when similar portfolios with the ESG constraint of 
above 10 and above 80 deliver annualized returns of 11.64% and 10.18% 
respectively. From 2005 to 2015, an investor who has ESG constraint of above 10 
give up between 7.6% and 30.6% of total return relative to investors with no ESG 
constraint, depending on the level of risk. Similarly, investors with ESG constraint of 
above 80 give up between 12.8% and 45.2% of total return over the 10-year period. 
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When we observe the results generated from the 6-year and 2-year period 
(Appendix 3.1 and 4.1 respectively), we arrive at the same conclusion. Similar to the 
case of the S&P 500, we also find that investors with high risk preference are greatly 
penalized for implementing ESG screening process. Over the 10-year period, with an 
annualized standard deviation of 14.65%, investors with ESG constraint of above 50 
give up a total return of 43% relative to investor without ESG constraint.  
4.2.2 NASDAQ 100 Index 
Table 3 summarises the risks and returns of optimal portfolios with different 
ESG constraints based on the NASDAQ 100 over the 10-year period. We see that 
portfolios without ESG constraint deliver highest return at each data point. For 
example, the first optimal portfolio without ESG constraint gives investors an 
annualized return of 15.31%, when the first portfolios with ESG constraint of above 
20 and above 80 deliver annualized returns of 15.10% and 9.64% respectively. 
Similarly, the last optimal portfolio without ESG constraint gives investors an 
annualized return of 18.97%, when similar portfolios with ESG constraint of above 
20 and above 80 deliver annualized return of 18.56% and 10.54% respectively. 
From 2005 to 2015, an investor who has ESG constraint of above 20 give up 
between 2.1% and 4.1% of total return relative to investors with no ESG constraint, 
depending on the level of risk. Similarly, investors with ESG constraint of above 80 
give up between 56.7% and 84.3% of total return over the 10-year period. When we 
observe the results generated from the 6-year and 2-year period (Appendix 5.1 and 
6.1 respectively), we arrive at the same conclusion. We also find that investors with 
high risk preference and with growth investing strategy are greatly penalized when 
we examine the NASDAQ 100 Index. Over the 10-year period, with an annualized 
standard deviation of 13.66%, investors with ESG constraint of above 50 give up a 
total return of 30.5% relative to investor without ESG constraint. Similarly, 
investors with ESG constraint of above 60 and above 80 give up a total return of 
39.7% and 84.3% respectively.  
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Table 2: Optimal portfolios based on the S&P 100 Index with different ESG constraints for the 10-year period (2005 - 2015) 
 
 
 
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
13.80 11.22 13.80 10.46 13.80 9.89 13.80 9.89 13.81 9.93 13.80 9.86 14.26 9.87 14.26 9.87 14.30 9.94 
13.84 11.47 13.84 10.51 13.84 10.06 13.84 10.06 13.84 10.04 13.84 9.91 14.30 9.97 14.30 9.97 14.33 10.01 
13.89 11.72 13.90 10.62 13.90 10.24 13.90 10.24 13.91 10.27 13.92 9.96 14.34 10.02 14.34 10.02 14.36 10.04 
13.94 11.96 13.96 10.73 13.97 10.41 13.97 10.41 13.96 10.38 13.97 9.98 14.38 10.05 14.38 10.05 14.39 10.06 
14.00 12.21 14.02 10.84 14.02 10.52 14.02 10.52 14.04 10.55 14.04 10.01 14.42 10.08 14.42 10.08 14.42 10.08 
14.06 12.46 14.06 10.89 14.08 10.63 14.08 10.63 14.07 10.61 14.07 10.02 14.46 10.10 14.46 10.10 14.45 10.10 
14.12 12.71 14.13 11.00 14.15 10.75 14.15 10.75 14.16 10.77 14.16 10.05 14.49 10.12 14.49 10.12 14.47 10.11 
14.19 12.96 14.20 11.10 14.21 10.86 14.21 10.86 14.23 10.89 14.24 10.08 14.50 10.12 14.50 10.12 14.49 10.12 
14.25 13.21 14.24 11.16 14.25 10.92 14.25 10.92 14.27 10.94 14.28 10.09 14.52 10.13 14.52 10.13 14.51 10.13 
14.33 13.45 14.33 11.26 14.33 11.03 14.33 11.03 14.34 11.06 14.35 10.11 14.54 10.14 14.54 10.14 14.53 10.14 
14.40 13.70 14.43 11.37 14.45 11.20 14.45 11.20 14.46 11.22 14.42 10.13 14.56 10.15 14.56 10.15 14.55 10.15 
14.48 13.95 14.49 11.43 14.49 11.26 14.49 11.26 14.51 11.28 14.47 10.14 14.59 10.16 14.59 10.16 14.57 10.16 
14.56 14.20 14.54 11.48 14.54 11.32 14.54 11.32 14.55 11.34 14.52 10.15 14.60 10.17 14.60 10.17 14.59 10.16 
14.65 14.45 14.66 11.59 14.68 11.49 14.68 11.49 14.69 11.51 14.57 10.16 14.61 10.17 14.61 10.17 14.61 10.17 
14.74 14.70 14.73 11.64 14.73 11.55 14.73 11.55 14.74 11.56 14.63 10.18 14.63 10.18 14.63 10.18 14.63 10.18 
Note:  Risks and returns are measured in percentage.  
Portfolios with ESG constraint greater than 20 and greater than 30 deliver identical results.  
Portfolios with ESG constraint greater than 60 and greater than 70 deliver identical results.  
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Table 3: Optimal portfolios based on the NASDAQ 100 Index with different ESG constraints for the 10-year period (2005 - 2015) 
 
Note:  Risks and returns are measured in percentage.  
Portfolios without ESG constraint and with ESG constraint greater than 10 deliver identical results.  
Portfolios with ESG constraint greater than 20 and greater than 30 deliver identical results.  
 
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
12.19 15.31 12.19 15.31 12.17 15.10 12.17 15.10 12.18 14.78 12.16 13.05 12.19 10.37 12.19 9.67 12.19 9.64 
12.24 15.51 12.24 15.51 12.22 15.31 12.22 15.31 12.24 14.98 12.23 13.21 12.22 10.75 12.22 9.79 12.23 9.73 
12.29 15.71 12.29 15.71 12.28 15.51 12.28 15.51 12.30 15.19 12.30 13.38 12.30 11.33 12.32 9.97 12.32 9.85 
12.35 15.92 12.35 15.92 12.35 15.71 12.35 15.71 12.37 15.40 12.38 13.55 12.38 11.72 12.41 10.08 12.42 9.94 
12.47 16.32 12.47 16.32 12.49 16.12 12.49 16.12 12.45 15.60 12.46 13.72 12.47 12.10 12.46 10.14 12.46 9.97 
12.54 16.53 12.54 16.53 12.57 16.32 12.57 16.32 12.54 15.81 12.54 13.89 12.57 12.49 12.59 10.26 12.60 10.06 
12.62 16.73 12.62 16.73 12.66 16.53 12.66 16.53 12.62 16.02 12.62 14.06 12.63 12.68 12.66 10.32 12.65 10.09 
12.78 17.14 12.78 17.14 12.74 16.73 12.74 16.73 12.82 16.43 12.80 14.40 12.83 13.26 12.82 10.44 12.81 10.18 
12.95 17.55 12.95 17.55 12.94 17.14 12.94 17.14 12.92 16.63 12.89 14.57 12.90 13.45 12.90 10.50 12.93 10.24 
13.04 17.75 13.04 17.75 13.04 17.34 13.04 17.34 13.02 16.84 13.08 14.91 13.06 13.84 13.09 10.61 13.07 10.30 
13.13 17.95 13.13 17.95 13.14 17.55 13.14 17.55 13.13 17.05 13.18 15.08 13.14 14.03 13.19 10.67 13.14 10.33 
13.23 18.16 13.23 18.16 13.25 17.75 13.25 17.75 13.24 17.25 13.28 15.25 13.23 14.23 13.29 10.73 13.29 10.39 
13.33 18.36 13.33 18.36 13.36 17.95 13.36 17.95 13.36 17.46 13.38 15.42 13.41 14.61 13.40 10.79 13.36 10.42 
13.55 18.77 13.55 18.77 13.59 18.36 13.59 18.36 13.60 17.87 13.60 15.75 13.60 15.00 13.64 10.91 13.61 10.51 
13.66 18.97 13.66 18.97 13.71 18.56 13.71 18.56 13.73 18.08 13.71 15.92 13.71 15.19 13.64 10.95 13.69 10.54 
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5. Conclusion 
Socially responsible investment is an approach to investing that considers ESG 
factors when making investment decisions, with a purpose of managing risk and 
generating sustainable, long-term growth (Principles for Responsible Investment 
2016). According to Global Sustainable Investment Review (2014), there is 
approximately US$21.4 trillion invested globally in SRI managed funds. However, 
this rapid growth begs a question of whether ESG investors can generate higher 
returns than traditional investors can.  
By utilising the ESG disclosure score, the best-in-class screening process, and 
the equally weighted portfolio approach, we analyse all listed and delisted securities 
in the S&P 500 from 2005 to 2015 and arrive at the following conclusions:  
1) ESG investors are not efficient or rational investors.  
2) There is no significant difference in performance for investors with short-
term investment horizon. However, with a longer investment period, 
performance of portfolios without ESG constraint and with ESG constraint 
diverges significantly, giving more benefits to traditional investors. 
3) There is no evidence supporting the claim that the benefit of ESG integration 
outweighs the loss of portfolio efficiency over the past decade.  
4) ESG investors take in a higher level of risk than traditional investors do to 
earn the sane returns.  
5) ESG integration process penalizes high risk-taking investors and growth 
investors.   
Overall, our results suggest that ESG factor is a valuable information that 
investors can take into consideration to decide a cut-off rate for their ESG portfolios. 
We conclude that a portfolio with high ESG constraint leads to underperformance in 
comparison to a portfolio without or with low ESG constraint. This immediately 
raises the question of whether the returns of stocks with high ESG score will 
increase (decrease) and the returns of stock with low ESG score will decrease 
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(increase) in the future. The answer to this question depends on the future growth 
of ESG integration and is a promising avenue for future research. Additionally, our 
research paper assumes that returns of securities are normally distributed and 
considers only the loss of annualized return relative to portfolios without ESG 
constraint for certain levels of risk. Future research papers should expand this 
analysis by including scenarios, in which returns of securities are not normally 
distributed, and calculating the additional risk that portfolios with ESG constraint 
must accept in comparison to portfolios without ESG constraint for certain levels of 
return.  
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Appendix 1.1  
Table 4: Optimal portfolios based on the S&P 500 Index with different ESG constraints for the 6-year period (2009 - 2015) 
 
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
13.77 15.59 13.78 15.54 13.78 15.54 13.78 14.78 13.78 14.74 13.78 14.51 13.78 14.46 13.78 14.46 13.78 14.37 
13.79 15.66 13.79 15.59 13.79 15.59 13.80 14.92 13.80 14.91 13.80 14.65 13.81 14.63 13.81 14.63 13.80 14.62 
13.85 15.87 13.85 15.82 13.85 15.82 13.86 15.24 13.86 15.21 13.87 14.90 13.87 14.88 13.87 14.88 13.87 14.87 
13.89 16.01 13.89 15.93 13.89 15.93 13.92 15.42 13.90 15.38 13.91 15.00 13.91 14.99 13.91 14.99 13.90 14.97 
13.95 16.16 13.95 16.09 13.95 16.09 13.96 15.56 13.96 15.56 13.97 15.15 13.98 15.13 13.98 15.13 13.97 15.11 
14.99 16.23 13.99 16.21 13.99 16.21 14.02 15.69 14.00 15.64 14.03 15.25 14.04 15.24 14.04 15.24 14.02 15.22 
14.04 16.37 14.04 16.32 14.04 16.32 14.06 15.78 14.05 15.77 14.07 15.32 14.08 15.31 14.08 15.31 14.06 15.29 
14.15 16.58 14.15 16.54 14.15 16.54 14.17 16.01 14.15 15.98 14.17 15.46 14.17 15.45 14.17 15.45 14.16 15.43 
14.21 16.66 14.21 16.65 14.21 16.65 14.24 16.15 14.22 16.11 14.24 15.57 14.25 15.56 14.25 15.56 14.23 15.54 
14.31 16.87 14.31 16.82 14.31 16.82 14.32 16.28 14.32 16.28 14.33 15.68 14.34 15.67 14.34 15.67 14.32 15.64 
14.41 17.01 14.41 16.98 14.41 16.98 14.44 16.47 14.43 16.45 14.45 15.82 14.47 15.81 14.47 15.81 14.44 15.78 
14.52 17.16 14.52 17.15 14.52 17.15 14.53 16.60 14.52 16.58 14.56 15.92 14.57 15.92 14.57 15.92 14.54 15.89 
14.56 17.23 14.56 17.21 14.56 17.21 14.60 16.69 14.58 16.67 14.63 15.99 14.64 15.99 14.64 15.99 14.61 15.96 
14.64 17.37 14.64 17.32 14.64 17.32 14.71 16.83 14.68 16.80 14.74 16.10 14.75 16.10 14.75 16.10 14.72 16.07 
14.85 17.65 14.85 17.59 14.85 17.59 14.85 17.01 14.85 17.01 14.86 16.21 14.87 16.20 14.87 16.20 14.88 16.21 
Note:  Risks and returns are measured in percentage.  
Portfolios with ESG constraint greater than 10 and greater than 20 deliver identical results.  
Portfolios with ESG constraint greater than 30 and greater than 40 deliver identical results.  
Portfolios with ESG constraint greater than 60 and greater than 70 deliver identical results. 
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Appendix 1.2 
 
 
 
 
 
Figure 3: Efficient frontiers with difference ESG constraints for the 6-year period (2009 - 2015) 
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Appendix 1.3 
 
 
 
 
Figure 4: Loss of return relative to portfolio without ESG constraint for the 6-year period (2009 - 2015) 
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Table 5: Optimal portfolios based on the S&P 500 Index with different ESG constraints for the 2-year period (2013 - 2015) 
 
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
9.73 13.99 9.73 13.99 9.72 13.93 9.72 13.41 9.73 13.36 9.73 12.97 9.73 12.97 9.73 12.97 9.73 12.36 
9.75 14.07 9.75 14.07 9.74 14.01 9.74 13.58 9.74 13.53 9.75 13.14 9.75 13.14 9.75 13.14 9.75 12.91 
9.81 14.39 9.81 14.39 9.78 14.25 9.81 14.08 9.81 14.02 9.81 13.56 9.81 13.56 9.81 13.56 9.80 13.46 
9.83 14.48 9.83 14.48 9.81 14.41 9.84 14.24 9.83 14.19 9.84 13.74 9.84 13.74 9.84 13.74 9.84 13.69 
9.88 14.72 9.88 14.72 9.87 14.65 9.89 14.49 9.88 14.43 9.90 14.08 9.90 14.08 9.90 14.08 9.89 14.01 
9.95 14.96 9.95 14.96 9.93 14.89 9.94 14.74 9.93 14.68 9.94 14.25 9.94 14.25 9.94 14.25 9.94 14.24 
10.04 15.29 10.04 15.29 10.02 15.22 10.03 15.08 10.03 15.09 10.04 14.68 10.04 14.68 10.04 14.68 10.03 14.63 
10.17 15.69 10.17 15.69 10.14 15.62 10.17 15.57 10.15 15.51 10.17 15.11 10.17 15.11 10.17 15.11 10.17 15.11 
10.25 15.93 10.25 15.93 10.22 15.86 10.25 15.82 10.23 15.75 10.25 15.36 10.25 15.36 10.25 15.36 10.24 15.34 
10.34 16.18 10.34 16.18 10.31 16.10 10.34 16.07 10.31 16.00 10.34 15.62 10.34 15.62 10.34 15.62 10.33 15.58 
10.47 16.50 10.47 16.50 10.44 16.42 10.46 16.41 10.43 16.33 10.44 15.88 10.44 15.88 10.44 15.88 10.44 15.89 
10.59 16.75 10.59 16.75 10.54 16.67 10.56 16.66 10.53 16.58 10.51 16.05 10.51 16.05 10.51 16.05 10.54 16.13 
10.63 16.83 10.63 16.83 10.59 16.75 10.59 16.74 10.59 16.74 10.65 16.39 10.65 16.39 10.65 16.39 10.64 16.36 
10.73 16.91 10.73 16.91 10.73 16.91 10.73 16.91 10.73 16.91 10.77 16.65 10.77 16.65 10.77 16.65 10.74 16.60 
10.93 16.99 10.93 16.99 10.93 16.99 10.93 16.99 10.93 16.99 10.93 16.99 10.93 16.99 10.93 16.99 10.93 16.99 
 Note:  Risks and returns are measured in percentage.  
Portfolios with no ESG constraint and with ESG constraint greater than 10 deliver identical results.  
Portfolios with ESG constraint greater than 50, than 60 and greater than 70 deliver identical results.
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Figure 5: Efficient frontiers with difference ESG constraints for the 2-year period (2013 - 2015) 
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Figure 6: Loss of return relative to portfolio without ESG constraint for the 2-year period (2013 - 2015) 
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Table 6: Optimal portfolios based on the S&P 100 Index with different ESG constraints for the 6-year period (2009 - 2015) 
 
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
12.56 15.75 12.54 14.52 12.58 14.52 12.53 14.30 12.52 13.93 12.57 13.47 12.65 13.28 12.65 13.28 12.67 13.15 
12.70 15.94 12.72 14.72 12.76 14.72 12.71 14.50 12.73 14.30 12.75 13.64 12.75 13.57 12.75 13.57 12.70 13.17 
12.83 16.13 12.82 14.82 12.86 14.82 12.89 14.71 12.88 14.52 12.89 13.74 12.88 13.72 12.88 13.72 12.74 13.18 
12.97 16.33 13.02 15.03 13.05 15.03 13.09 14.91 13.10 14.81 13.11 13.91 13.11 13.91 13.11 13.91 12.79 13.19 
13.12 16.52 13.12 15.13 13.15 15.13 13.19 15.01 13.16 14.89 13.19 13.96 13.20 13.97 13.20 13.97 12.84 13.20 
13.26 16.72 13.23 15.23 13.25 15.23 13.29 15.11 13.28 15.04 13.28 14.02 13.27 14.01 13.27 14.01 12.90 13.20 
13.41 16.91 13.47 15.43 13.48 15.43 13.49 15.32 13.46 15.26 13.44 14.10 13.43 14.10 13.43 14.10 12.96 13.21 
13.56 17.11 13.59 15.53 13.60 15.53 13.60 15.42 13.60 15.41 13.64 14.18 13.63 14.18 13.63 14.18 13.03 13.22 
13.72 17.30 13.72 15.63 13.72 15.63 13.70 15.52 13.74 15.55 13.71 14.21 13.74 14.22 13.74 14.22 13.11 13.22 
13.88 17.49 13.85 15.73 13.85 15.73 13.81 15.62 13.82 15.63 13.79 14.24 13.80 14.24 13.80 14.24 13.18 13.23 
14.04 17.69 14.13 15.94 14.13 15.94 14.16 15.93 14.15 15.92 14.13 14.35 14.12 14.35 14.12 14.35 13.24 13.23 
14.20 17.88 14.27 16.04 14.27 16.04 14.29 16.03 14.25 16.00 14.22 14.38 14.19 14.37 14.19 14.37 13.29 13.24 
14.37 18.08 14.41 16.14 14.41 16.14 14.42 16.13 14.44 16.14 14.42 14.43 14.42 14.43 14.42 14.43 13.34 13.24 
14.53 18.27 14.56 16.24 14.56 16.24 14.57 16.23 14.54 16.22 14.52 14.46 14.49 14.45 14.49 14.45 13.39 13.24 
14.70 18.46 14.72 16.34 14.72 16.34 14.71 16.34 14.76 16.37 14.74 14.51 14.74 14.51 14.74 14.51 13.53 13.25 
Note:  Risks and returns are measured in percentage.  
Portfolios with ESG constraint greater than 10 and with greater than 20 deliver identical results.  
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Table 7: Optimal portfolios based on the S&P 100 Index with different ESG constraints for the 2-year period (2013 - 2015) 
 
No constraint >10 constraint > 20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
9.53 10.40 9.53 10.40 9.53 10.40 9.57 8.57 9.55 8.53 9.57 8.57 9.57 8.59 9.57 8.59 9.57 8.59 
9.60 10.54 9.60 10.54 9.60 10.54 9.63 8.71 9.63 8.70 9.63 8.72 9.63 8.72 9.63 8.72 9.63 8.72 
9.68 10.68 9.68 10.68 9.68 10.68 9.70 8.86 9.71 8.88 9.71 8.87 9.70 8.86 9.70 8.86 9.70 8.86 
9.76 10.82 9.76 10.82 9.76 10.82 9.77 9.00 9.75 8.96 9.75 8.95 9.74 8.93 9.74 8.93 9.74 8.93 
9.84 10.96 9.84 10.96 9.84 10.96 9.85 9.14 9.85 9.14 9.83 9.10 9.81 9.07 9.81 9.07 9.81 9.07 
9.92 11.09 9.92 11.09 9.92 11.09 9.94 9.28 9.96 9.31 9.92 9.26 9.89 9.20 9.89 9.20 9.89 9.20 
10.01 11.23 10.01 11.23 10.01 11.23 10.03 9.43 10.02 9.40 10.02 9.41 10.02 9.41 10.02 9.41 10.02 9.41 
10.10 11.37 10.10 11.37 10.10 11.37 10.13 9.57 10.13 9.57 10.13 9.56 10.12 9.55 10.12 9.55 10.12 9.55 
10.20 11.51 10.20 11.51 10.20 11.51 10.24 9.71 10.26 9.74 10.24 9.71 10.22 9.68 10.22 9.68 10.22 9.68 
10.30 11.65 10.30 11.65 10.30 11.65 10.35 9.85 10.33 9.83 10.36 9.87 10.32 9.82 10.32 9.82 10.32 9.82 
10.40 11.79 10.40 11.79 10.40 11.79 10.46 10.00 10.47 10.00 10.48 10.02 10.49 10.03 10.49 10.03 10.49 10.03 
10.50 11.92 10.50 11.92 10.50 11.92 10.58 10.14 10.54 10.09 10.55 10.10 10.55 10.09 10.55 10.09 10.55 10.09 
10.61 12.06 10.61 12.06 10.61 12.06 10.71 10.28 10.69 10.26 10.68 10.25 10.66 10.23 10.66 10.23 10.66 10.23 
10.72 12.20 10.72 12.20 10.72 12.20 10.84 10.42 10.85 10.43 10.82 10.40 10.79 10.37 10.79 10.37 10.79 10.37 
10.88 12.34 10.88 12.34 10.88 12.34 10.97 10.57 10.93 10.52 10.96 10.55 10.91 10.50 10.91 10.50 10.91 10.50 
Note:  Risks and returns are measured in percentage.  
Portfolios with no ESG constraint, with ESG constraint greater than 10 and 20 deliver identical results.  
Portfolios with ESG constraint greater than 60 and greater than 70 deliver identical results.  
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Table 8: Optimal portfolios based on the NASDAQ 100 Index with different ESG constraints for the 6-year period (2009 - 2015) 
 
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
15.42 26.02 15.43 26.02 15.42 25.62 15.42 25.21 15.43 24.30 15.47 20.45 15.90 20.95 16.75 17.57 17.48 18.33 
15.53 26.12 15.53 26.12 15.52 25.73 15.53 25.41 15.54 24.67 15.54 21.52 15.91 21.17 16.76 17.72 17.55 18.65 
15.63 26.22 15.64 26.22 15.61 25.85 15.59 25.51 15.60 24.85 15.60 21.87 15.92 21.39 16.77 17.82 17.56 18.68 
15.74 26.32 15.75 26.32 15.71 25.96 15.71 25.71 15.73 25.22 15.73 22.46 15.93 21.61 16.78 17.87 17.58 18.72 
15.86 26.42 15.86 26.42 15.81 26.07 15.84 25.92 15.84 25.50 15.86 22.94 15.94 21.72 16.80 17.91 17.59 18.76 
15.98 26.53 15.98 26.53 15.92 26.19 15.91 26.02 15.92 25.68 15.94 23.17 16.13 22.82 16.81 17.96 17.73 18.97 
16.12 26.63 16.12 26.63 16.13 26.41 16.14 26.32 16.14 26.14 16.17 23.76 16.18 23.04 16.83 18.01 17.76 19.01 
16.27 26.73 16.27 26.73 16.25 26.53 16.22 26.42 16.24 26.33 16.28 24.00 16.28 23.37 16.85 18.06 17.79 19.04 
16.43 26.83 16.43 26.83 16.48 26.75 16.48 26.73 16.49 26.70 16.51 24.47 16.51 24.03 16.87 18.11 18.03 19.30 
16.61 26.93 16.61 26.93 16.60 26.87 16.57 26.83 16.55 26.79 16.57 24.59 16.59 24.25 16.89 18.16 18.07 19.33 
16.81 27.03 16.81 27.03 16.72 26.98 16.81 27.03 16.71 26.97 16.92 25.18 16.94 25.02 16.94 18.26 18.11 19.37 
17.10 27.13 17.10 27.13 16.97 27.09 17.10 27.13 16.89 27.06 17.23 25.66 17.24 25.57 17.27 18.69 18.16 19.40 
17.53 27.23 17.53 27.23 17.41 27.21 17.53 27.23 17.51 27.23 17.67 26.25 17.73 26.33 17.74 19.13 18.20 19.44 
18.10 27.33 18.10 27.33 18.03 27.32 18.10 27.33 17.88 27.30 18.17 26.84 18.21 26.88 18.27 19.52 18.55 19.69 
18.79 27.43 18.79 27.43 18.79 27.43 18.79 27.43 18.79 27.43 18.79 27.43 18.79 27.43 18.82 19.86 18.84 19.87 
Note:  Risks and returns are measured in percentage.  
Portfolios with no ESG constraint and with ESG constraint greater than 10 deliver identical results.  
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Table 9: Optimal portfolios based on the NASDAQ 100 Index with different ESG constraints for the 2-year period (2013 - 2015) 
 
No constraint >10 constraint >20 constraint >30 constraint >40 constraint >50 constraint >60 constraint >70 constraint >80 constraint 
Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return Risk Return 
17.38 21.65 17.33 20.47 17.32 19.43 17.40 19.54 17.40 19.32 17.41 16.86 17.89 15.50 18.79 13.69 20.00 14.46 
17.54 21.84 17.48 20.57 17.49 19.66 17.49 19.66 17.47 19.43 17.50 16.94 17.90 15.63 18.80 13.75 20.04 14.51 
17.70 22.04 17.63 20.66 17.66 19.88 17.66 19.88 17.69 19.76 17.68 17.09 17.94 15.95 18.83 13.84 20.08 14.52 
17.89 22.23 17.81 20.76 17.84 20.11 17.84 20.11 17.84 19.97 17.88 17.25 18.02 16.21 18.91 13.95 20.15 14.55 
18.09 22.43 18.00 20.86 18.03 20.34 18.03 20.34 18.08 20.30 18.08 17.40 18.10 16.41 19.12 14.11 20.19 14.56 
18.31 22.62 18.21 20.95 18.23 20.56 18.23 20.56 18.25 20.51 18.30 17.56 18.31 16.80 19.38 14.25 20.23 14.57 
18.54 22.82 18.43 21.05 18.45 20.79 18.45 20.79 18.43 20.73 18.42 17.63 18.44 16.99 19.62 14.36 20.27 14.58 
18.78 23.02 18.66 21.14 18.69 21.02 18.69 21.02 18.74 21.05 18.77 17.87 18.82 17.45 19.66 14.38 20.32 14.59 
19.04 23.21 18.91 21.24 18.86 21.13 18.86 21.13 18.91 21.16 18.89 17.94 18.94 17.58 19.71 14.39 20.37 14.60 
19.31 23.41 19.18 21.33 19.06 21.24 19.06 21.24 19.12 21.27 19.15 18.10 19.21 17.84 19.76 14.41 20.42 14.61 
19.60 23.60 19.45 21.43 19.31 21.36 19.31 21.36 19.36 21.38 19.41 18.25 19.43 18.04 19.80 14.43 20.55 14.62 
19.89 23.80 19.74 21.52 19.60 21.47 19.60 21.47 19.64 21.49 19.68 18.41 19.75 18.30 19.85 14.45 20.64 14.63 
20.20 23.99 20.04 21.62 19.93 21.58 19.93 21.58 19.96 21.59 19.96 18.56 20.02 18.49 20.06 14.52 20.68 14.64 
20.52 24.19 20.35 21.71 20.29 21.70 20.29 21.70 20.31 21.70 20.40 18.80 20.42 18.75 20.42 14.61 20.72 14.65 
20.84 24.38 20.69 21.81 20.69 21.81 20.69 21.81 20.69 21.81 20.70 18.95 20.74 18.95 20.78 14.66 20.79 14.66 
Note:  Risks and returns are measured in percentage.  
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